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er mental disorders prior to BIHA. The unemployment rate in 
the patients’ neighborhood was positively related to the in-
cidence proportion of adolescent BIHAs in the respective 
subdistricts (r s   = 0.61).  Conclusion: Adolescent atypical 
drinking may indicate an increased risk for the development 
of alcohol and substance use disorders. This information is 
quickly accessible and can alert clinicians to initiate psycho-
social aftercare; their infrastructure should address the 
strong relation between BIHA probability and neighbor-
hood unemployment rates.  © 2014 S. Karger AG, Basel 
 Introduction 
 The frequency of adolescent alcohol binge-induced 
hospital admissions (BIHAs) for pediatric inpatient treat-
ment remarkably increased over the last years in many 
Western countries  [1–4] . In the year 2000, 9,500 such ad-
missions occurred in Germany. Since then the numbers 
have kept rising each year, amounting to 26,700 in 2012 
 [5] . Excessive alcohol consumption has detrimental ef-
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 Abstract 
 Background/Aims: Adolescent alcohol binge-induced hos-
pital admissions (BIHAs) are an increasing problem in  Europe. 
We investigated whether psychosocial factors (e.g., drinking 
situations, drinking occasions and neighborhood unem-
ployment) are associated with particularly risky patterns of 
alcohol or substance use.  Method: We performed a system-
atic retrospective chart review of all the respective cases in 
2003–2008 (n = 586; age range: 12–17 years) from both pe-
diatric hospitals in the city of Dresden, Germany.  Results: 
The vast majority of adolescent BIHAs were associated with 
drinking together with peers at weekend parties. Compared 
to this ‘typical’ drinking pattern, adolescents drinking ‘atypi-
cally’ (i.e., drinking either alone, to cope or despite the fact 
that the next day was a school/work day) more often had 
already used alcohol and illegal substances before and were 
more often diagnosed with substance use disorders and oth-
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fects on health and well-being  [6] . Already in adolescents, 
it is modulated by complex interactions between genetic 
factors, the environment and psychiatric comorbidity  [7] 
and is associated with alcohol use disorders (AUDs  [8] ), 
injuries and death  [9] as well as cognitive and emotional 
impairments  [10–12] . Ongoing development of higher 
brain structures and psychosocial functions in adoles-
cents may be specifically disrupted by alcohol intoxica-
tion, as evidenced by long-lasting changes in the prefron-
tal cortex  [13, 14] . Such changes are accompanied by im-
paired cognitive abilities and impaired decision making, 
which enhance reward-seeking behavior and risky choic-
es. These, in turn, promote the development of AUDs 
 [15–19] .
 While excessive alcohol consumption in adolescence, 
especially binge drinking, has been comprehensively in-
vestigated (for a review, see Courtney and Polich  [20] ), 
acute alcohol intoxication with subsequent hospital ad-
mission (i.e., BIHA) as an extreme form of bingeing has 
gained scientific attention only during the last years  [3, 4, 
21–27] . An important question concerning the signifi-
cance of extreme bingeing remains open: does a single 
BIHA indicate that psychosocial development is at risk, 
e.g., by the development of AUDs? Alternatively, may it 
merely represent a by-product of adolescent experiment-
ing in the process of learning low-risk, culturally accepted 
drinking behavior? Or can both be true in different pa-
tients? In longitudinal studies on alcohol consumption 
during the transition from adolescence to early adult-
hood, the observed trajectories vary significantly, some 
leading to severe AUDs, while others indicate maturing 
out  [28–31] . Hence, to discern BIHA patients with a high 
versus moderate risk for the later development of AUDs, 
we analyzed social and environmental contexts possibly 
modulating this risk based on information which is read-
ily accessible in the emergency room.
 We based our analysis on several assumptions con-
cerning the psychosocial context of normative versus 
atypical drinking in adolescents. Moderate drinking that 
does not affect social functioning is culturally accepted in 
Western societies and is, by definition, normative  [32] . 
Although violating the law, most adolescents start exper-
imenting with alcohol at about the age of 15 years  [33] , 
almost exclusively when having fun together with friends 
at weekend parties  [34] , which can be described as a ‘typ-
ical’ drinking pattern for adolescents based on a statistical 
norm. In contrast, drinking alone, drinking to cope with 
conflicts, drinking in the daytime or drinking although 
the next day is a school or work day appears to be ‘atypi-
cal’ behavior in adolescents.
 We contrasted these atypical drinking patterns to 
widely acknowledged risk factors promoting AUD devel-
opment such as a history of previous drinking  [35, 36] , 
previous alcohol-related treatments  [29, 37, 38] , multiple 
drug use  [39] as well as the presence of attention deficit 
hyperactivity disorder (ADHD) and other mental disor-
ders  [38, 40, 41] .
 Socioeconomic status is often positively correlated 
with alcohol use  [42, 43] , but underprivileged neighbor-
hoods can be a chronic stressor influencing the preva-
lence of alcohol problems in adolescence. However, the 
overall influence is still unclear in both adults  [44] and 
children  [45] . Therefore, we tested the association be-
tween neighborhood unemployment and BIHA inci-
dence. To answer these questions, we performed a local 
in-depth analysis of adolescent BIHAs by identifying and 
analyzing all the respective cases occurring in the city of 
Dresden, Germany, over a 6-year period.
 Subjects and Methods 
 Patient Sample 
 Cases were recruited from both pediatric inpatient treatment 
units in Dresden, i.e., from the University Hospital Carl Gustav 
Carus and the Municipal Hospital Dresden-Neustadt. Since these 
two hospitals together cover pediatric inpatient care of all the 
Dresden inhabitants below the age of 18 years (n = approx. 66,000), 
we are confident that we missed only few cases. Using the elec-
tronic patient administration system, we identified all patients ad-
mitted between January 1, 2003, and December 31, 2008, whose 
ICD-10 diagnoses included F10.0 (acute alcohol intoxication) or 
T51.0 (external cause of morbidity and mortality: toxic effects of 
ethyl alcohol). No other inclusion criteria were applied. The only 
exclusion criterion was lacking documentation of the blood alco-
hol concentration (BAC) on admission. Five patients celebrating 
their 18th birthday (i.e., reaching the age of consent and legal 
drinking age in Germany) were included and counted as aged 17 
years, although they were one day past their 18th birthday.
 Acquisition of Patient Data 
 We conducted a systematic retrospective chart review of all cas-
es and extracted data on patient characteristics (e.g., sex and age), 
prior admissions for alcohol intoxication (defined as the number 
of past documented alcohol-related hospital admissions), prior 
drinking (defined as having ever used alcohol before the current 
intoxication event), substance use (defined as having ever used il-
legal substances before the current intoxication event) as well as 
the social context of drinking and drinking patterns (described 
below). This information was not completely documented for all 
patients. If available, narrative free-text notes by clinical staff in the 
medical records were coded by a trained rater. For the analysis of 
local unemployment rates and the occurrence of previous alcohol-
related admissions, only data on Dresden inhabitants (89.6% of all 
cases) were included. Therefore, the sample sizes for the analyses 
differ according to the variable.
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 Classification of Drinking Measures and Patterns 
 Blood alcohol levels were determined from venous blood sam-
ples on admission and are expressed in milligrams percent of full 
blood (e.g., 80 mg% is equivalent to 0.08% or 0.8‰). Clinical signs 
of alcohol intoxication were documented by the emergency physi-
cian using the Glasgow Coma Scale, which can vary between a 
maximum score of 15 (unimpaired eye opening, verbal and motor 
reaction) and a minimum score of 3 (deeply comatose).
 Regarding drinking patterns, narrative information was coded 
grouping subjects deductively into clusters of patterns based on 
patients’ assertions recorded by clinical staff. For drinking situa-
tions, the following clusters were derived: drinking in private 
premises together with adolescent friends (named by 60.4% of the 
patients), drinking in private premises together with adult family 
members (1.2%), drinking in public places including clubs or bars 
(14.8%) and drinking alone (8.7%). The remaining 14.9% were cat-
egorized as ‘other’ or ‘unknown’. We contrasted drinking alone 
(‘alone’ pattern) with all other categories. As for drinking occa-
sions, the following clusters were derived: partying with friends 
(named by 55.6% of the patients), drinking at a public event (31%), 
partying with family (1.2%), drinking at a school party or on a 
school trip (2.4%), drinking out of boredom (2.4%) and drinking 
associated with social conflicts (9.9%); 23.2% were categorized as 
‘other’ or ‘unknown’. We contrasted drinking associated with so-
cial conflicts with all other categories, assuming that it was intend-
ed to cope with conflicts (‘cope’ pattern). Concerning drinking de-
spite the fact that the next day was a school or work day, we con-
trasted cases in which patients were admitted the night before a 
school or work day – implying that they very likely missed these 
obligations (‘absenteeism’ pattern; true for 16.7% of the patients) – 
with cases in which the next day was a Saturday, Sunday, public 
holiday or school holiday (83.3%). Individual vacations from work 
could not be accounted for. Concerning drinking during daytime 
(‘daytime’ pattern), any time of admission between noon and 
7 p.m. was considered to represent drinking early during the day 
(true for 13.9% of the patients).
 Analysis of the Relation between Psychosocial Variables and 
Risks for AUDs 
 We related the independent variables ‘alone’, ‘cope’, ‘absentee-
ism’ and ‘daytime’ to factors known to modulate the risk for 
the  later development of AUDs (previous alcohol use, previous 
BIHAs, concomitant intoxication with illegal substances, a known 
history of substance use or mental disorders other than AUDs, as 
well as ADHD), BAC and clinical signs of intoxication as depen-
dent variables.
 Analysis of BIHA Incidence Proportion in Relation to 
Neighborhood Psychosocial Characteristics 
 The city of Dresden is divided into 14 districts subdivided into 
61 subdistricts, the latter being considered to represent neighbor-
hoods. Relevant statistical data were provided by the Statistical In-
formation Service of the city of Dresden at the sub-district level. For 
all the Dresden inhabitants of our sample (n = 525), we calculated 
the incidence proportion of BIHAs for every subdistrict by dividing 
the number of cases by the total number of adolescents aged 10–17 
years living in this subdistrict. The unemployment rate for a sub-
district was approximated by calculating the ratio between the total 
of unemployed persons and the total of persons between the ages 
of 18 and 65 years having their primary residence in this subdistrict. 
The percentage of one-parent families in a subdistrict was also pro-
vided by the Statistical Information Service and was closely related 
to the respective unemployment rate (r s  = 0.89, p < 0.001), which 
is why we did not consider the latter measure as an independent 
influential factor. Unemployment rates were analyzed for interre-
lations with BIHA incidence proportions, BAC on admission and 
clinical signs of intoxication by calculating Pearson’s correlation 
coefficients. Due to missing data in the chart notes, we were unable 
to perform a systematic analysis of how unemployment in the in-
dividual patients’ families affected the probability of BIHAs.
 We also explored whether BIHA incidence proportions were 
more similar between adolescents living in adjacent subdistricts 
(despite the fact that these differed in unemployment rates) or be-
tween the inhabitants of subdistricts with comparable unemploy-
ment rates (which were widely dispersed over the city’s area). For 
this purpose, we employed a two-level mixed-effects linear regres-
sion model  [46] . The observations about BIHA incidence and un-
employment rates in a subdistrict were clustered within the dis-
tricts (level two). The within-effect of the unemployment rate is 
represented by the subdistrict centered rate and the between-effect 
by the average across a subdistrict. The two-level mixed-effect was 
estimated by maximum likelihood.
 The study protocol was approved by the Ethics Committee of 
the Technische Universität Dresden.
 Results 
 We identified 586 cases of BIHA in Dresden adoles-
cents within 6 years. Taking into account the number of 
Dresden adolescents between 10 and 18 years, the overall 
incidence proportion of adolescent BIHAs amounted to 
1.76% in 6 years and ranged between 0 and 4.17% across 
the city’s subdistricts. Twenty-nine patients (6.4% of the 
subgroup having their residency in Dresden) experienced 
more than 1 BIHA but were counted only once when cal-
culating incidence proportions; 8% of the sample had 
consumed at least 1 illegal substance, namely, cannabi-
noids (n = 17), amphetamines (n = 6), opiates (n = 4), 
benzodiazepines (n = 1) or barbiturates (n = 1). A history 
of substance use disorders prior to BIHA was document-
ed in 3.4%, ADHD in 3.2% and other mental disorders in 
4.8% of the subjects. BACs were available in 581 cases and 
ranged between 16 and 312 mg% with a mean (SD) of 153 
(52) mg%. The mean age of the patients was 16.2 (1.2) 
years and 61.4% were male.
 Relation between Atypical Drinking Patterns and Risk 
Factors for AUDs 
 The frequencies of atypical drinking patterns in rela-
tion to age, gender and risk factors for AUDs are de-
scribed in  table 1 . The drinking patterns alone, cope and 
absenteeism, but not daytime, were significantly associ-
ated with several risk factors.
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 Relation between Estimated Unemployment Rates and 
Extreme Bingeing 
 The relation between estimated unemployment rates 
and BIHA incidence proportions for all 61 subdistricts 
is depicted in  figure 1 . The correlation was statistically 
significant (r s  = 0.61, p < 0.001), explaining 37% of the 
variance. BIHA incidence proportions were more simi-
lar between subdistricts with the same unemployment 
rate, even if they lay distantly, than between neighboring 
subdistricts which tended to have different unemploy-
ment rates. The mixed-effects linear regression model 
employed to test this assumption revealed a consider-
able association between BIHA incidence and estimated 
unemployment rate within the subdistricts (β  = 0.43; 
95% CI: 0.08–0.78; p = 0.016), whereas the within-dis-
trict effect was not significant (β = 0.39; 95% CI: –0.11 
to 0.89; p = 0.126). Unlike the BIHA incidence propor-
tion, none of the intoxication severity characteristics 
was significantly associated with the estimated unem-
ployment rate in the subdistrict of residence (BAC: r s  = 
–0.018, p = 0.710; Glasgow Coma Scale: r s  = 0.028, p = 
0.571).
 Discussion 
 The main results of this study are that (1) adolescents 
drinking ‘atypically’ showed more risk factors for the lat-
er development of AUDs than subjects who followed the 
typical adolescent behavior of drinking for fun together 
with friends at weekend parties and that (2) unemploy-
ment rates in the subdistricts of residence were positively 
related to BIHA incidence proportion but not to mea-
sures of intoxication severity.
 The atypical drinking patterns of drinking alone, 
drinking to cope, drinking although the next day is a 
school or work day and early drinking resulting in admis-
sion during daytime occurred less often than their oppo-
site behavioral patterns, i.e., drinking for reward at eve-
ning weekend parties together with friends, which we de-
fined as a typical drinking pattern. Our knowledge about 
typical drinking behavior is limited to cases of BIHA. Also 
in the general population, drinking to have fun is com-
mon in adolescence  [34] . Although enhancement and so-
cial motives are also associated with risky drinking pat-
terns  [47] , it is obvious that only a small proportion of 
these young people end up in hospital. The alone, cope 
and absenteeism patterns were closely associated with 
several risk factors for the development of AUDs such as 
prior alcohol or illegal substance use, substance use dis- Ta
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orders and other mental disorders. Other researchers also 
reported that drinking to cope represents an unusual 
drinking motif for adolescents and is connected to prob-
lematic drinking in adolescents and college students  [34] . 
Our results confirm previous findings on gender aspects 
regarding drinking to cope. We found that more girls re-
ported coping motives than boys. In a study examining 
motives for first-time alcohol consumption, Kuntsche 
and Müller  [47] found that girls more often reported that 
they used alcohol because they were depressed or to cheer 
up when they had problems. Coping motives were also 
associated with binge drinking. Concerning drinking 
alone, Bourgault and Demers  [48] found that adults 
drinking alone were at increased risk for alcohol-related 
problems only if large quantities were consumed. Gonza-
lez et al.  [49] simultaneously studied these two aspects in 
a sample of young adults (aged 18–20 years), showing that 
drinking to cope was associated with drinking heavily 
while being alone. 
 Contrary to our expectations, we found no difference 
in the frequencies of alone, cope and absenteeism pat-
terns between the subjects with and those without previ-
ous episodes of BIHA. Possible interpretations are that 
this is a false-negative finding due to insufficient test pow-
er, since only 29 patients experienced 1 or more previous 
BIHAs, or that we missed recurrent BIHAs because they 
occurred outside the city of Dresden. A third possible rea-
son relates to the mean age at first diagnosis of AUDs, 
which is 17.6 years in Germany according to Wittchen et 
al.  [50] . Therefore, many subjects in our study might sim-
ply have been too young to accumulate more than 1 BIHA 
within the 6-year observation period.
 Not all deviations from the adolescent majority’s 
drinking behavior appear to be relevant, as, in our sample, 
drinking during school/working hours (daytime) was not 
significantly correlated to any of the above risk factors. 
This is in line with a recent international study reporting 
that drinking frequency, but not the time of day, was re-
lated to alcohol problems  [51] . We conclude that the 
‘atypical’ drinking patterns of drinking alone or to cope 
as well as absenteeism represent relevant early markers 
for the risk for developing an AUD, possibly not only in 
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the context of BIHAs but also during any adolescent al-
cohol consumption.
 Such individual psychological determinants of drink-
ing habits cannot, however, explain why the BIHA inci-
dence proportion varied considerably between the sub-
districts, ranging between 0 and more than 4% of the ad-
olescent population. Therefore, we were also interested in 
the effect of environmental influences. We were able to 
analyze unemployment rates on the city’s subdistrict lev-
el, which were highly correlated to BIHA incidence pro-
portion but not to BAC or clinical signs of intoxication.
 To analyze the relation between BIHAs and unem-
ployment more in depth, we employed multilevel analy-
ses and found that the BIHA incidence proportion in a 
subdistrict was more strongly associated with its unem-
ployment rate than with the BIHA incidence proportion 
of the neighboring subdistricts. This observation suggests 
that unemployment in the immediate neighborhood 
might be a more important determinant of bingeing than 
drinking behavior of peers living in a different region of 
the same district, although they putatively attend the 
same schools, public services and regional shops. We also 
tried to analyze the effect of unemployment in the indi-
vidual patients’ families, but these efforts were thwarted 
by incomplete documentation of parents’ employment 
status.
 We found only few previous studies describing the re-
lation between unemployment and binge drinking. These 
are highly heterogeneous regarding the general design, 
setting and measures of drinking and unemployment and 
do not agree with our results. In a cross-sectional survey, 
Svensson and Hagquist  [42] analyzed neighborhood un-
employment rates and found that high unemployment 
was related to less frequent drinking and less frequent 
binge drinking among adolescents aged 15–16 years. Hu-
mensky  [43] found that individual (not neighborhood) 
high parental education and income were significantly 
associated with higher rates of binge drinking among the 
parents’ adolescent/young-adult offspring in a national 
longitudinal survey. While these two observational stud-
ies rather suggest a protective role of unemployment, 
Costello et al.  [52] found that the intervention of giving 
financial support to disadvantaged Native American fam-
ilies protected these families’ children from the develop-
ment of AUDs 13 years later. A recent review paper on 
the relation between general measures of low childhood 
socioeconomic status and later drinking concluded that 
there is little evidence supporting such an association 
 [45] . A major difference between this literature and our 
study refers to the measure of drinking, since we investi-
gated an extreme form of bingeing which was not spe-
cifically considered in previous studies. When discussing 
these mixed results, it is also important to bear in mind 
that low socioeconomic status is not the same as unem-
ployment. Our overall conclusion is that neighborhood 
unemployment may be associated with adolescent drink-
ing in a way that cannot be described by unidimensional 
models.
 Such an assumption brings up the question of causal-
ity, which is notoriously difficult to answer by epidemio-
logical research methods. In our study, we found that un-
employment rates and the percentage of one-parent fam-
ilies in the subdistricts were closely related to each other, 
which is why the latter parameter showed the same sig-
nificant correlation with BIHAs as did the unemploy-
ment rate. This makes us believe that neighborhood un-
employment itself is not the active factor increasing the 
risk for adolescent bingeing, but is merely a marker indi-
cating the presence of a yet unknown causal factor.
 Obvious limitations of this study include, first, the de-
sign as a retrospective chart review, which constrained 
our search for putative risk markers to what was routine-
ly documented in standard pediatric care. Therefore, we 
cannot exclude that we underestimated the incidence of 
risk factors. Second, we have no information about the 
distribution of the observed risk factors in other patient 
populations; a comparison with patients admitted to hos-
pital due to other reasons than alcohol intoxication would 
allow estimations about the relative risk of intoxicated pa-
tients. Third, we do not know how closely adolescent ex-
treme bingeing is reflected by the number of BIHAs, since 
many confounding factors may influence whether or not 
rescue services are at all called if a drunken adolescent 
passes out or needs help for other reasons. Fourth, this is 
a retrospective, cross-sectional study. Its preliminary re-
sults are derived from exploratory analyses without cor-
recting for multiple testing and therefore ask for confir-
mation by longitudinal follow-up studies to find out 
whether atypical drinking actually predicts later develop-
ment of AUDs in the same individuals.
 These results bear implications for pediatric health 
care and addiction prevention strategies. Since brief 
emergency room interventions in adults are effective to 
reduce future drinking  [53] , BIHAs might just as well be 
a chance for secondary prevention. Given the limited re-
sources in prevention services, our data give a first sug-
gestion on how to identify adolescents who are at an es-
pecially high risk for AUDs. While taking the patients’ 
history, pediatricians should focus on the respective in-
formation on why, together with whom and when adoles-
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cents drank to intoxication. Despite the special situation 
of being admitted to hospital and potential social desir-
ability biases, this information is quickly accessible. It can 
alert clinicians to intensify addiction-specific diagnostic 
efforts and recommend psychosocial aftercare for adoles-
cents drinking atypically. The remarkably tight relation 
between neighborhood unemployment rates and BIHA 
incidence proportion is one of the few empirical findings 
supporting the often suspected link between low socio-
economic status and alcohol problems. Living in an un-
derprivileged neighborhood may represent, or indicate, a 
chronic stressor. Neurobiological research suggests that 
childhood environmental stress exposure can foster a 
process increasing the vulnerability to later alcohol prob-
lems, which takes place years before adolescents actually 
have their first drink  [7] . Together these findings strength-
en the cause for early preventive efforts in at-risk adoles-
cents and suggest markers to identify them.
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